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A SIMPLE MEDIUM FOR GROWTH OF TUBERCLE BACILLI*
DoNAL L DUNPHY AND MILDRED D. FousEK
Blood as a medium for the cultivation of tubercle bacilli was first
employed successfully by Koch.' Pryce2 in 1941 reported the use of
sputum film cultures suspended in lysed blood, and suggested this
technique for pus and caseous material.
The medium used in the present study consists of citrated human
blood lysed with equal parts of a one per cent solution of saponin in
water, to which glycerin is added to a final concentration of five per
cent. Theblood need notbe fresh and may be that which is outdated for
transfusion purposes. The saponin and glycerin are sterilized by auto-
claving at 15 pounds pressure for 10 minutes.
The blood and saponin solution are mixed in a sterile Erlenmeyer
flask, glycerin is added, and the flask is shaken for two or three minutes.
The medium is then dispensed in sterile Pyrex test-tubes which are 18
to20mm. indiameter andstoppered with corks. The volume used varies
from 3 to 10 centimeters.
A twenty-six-day-old culture of tubercle bacilli grown on
Petragnani's medium was used for a part of the study. The organisms
were recently isolated from a child with tuberculous meningitis. Two
generous loopfuls (a 3-mm. loop) were taken from this culture and
placed in a flask containing glass beads and 10 cc. of sterile saline. The
flask was shaken for 20 minutes to ensure adequate dispersion of the
organisms. Tubes with 10 cc. of the medium were inoculated with 1.0
cc., 0.5 cc., 0.25 cc., and 0.1 cc. of the suspension. The tubes were then
incubated at 37.50 C. The presence of growth was determined by
opening the tubes and smearing two loopfuls of the medium on a slide
and staining by the Ziehl-Neelsen method. Growth with these heavy
inocula was rapid. After six days of incubation the first tube (1.0 cc. of
suspension) contained ropes of tubercle bacilli which were visible with
the low-power (16 mm.) objective of the microscope. The remaining
three tubes showed growth to a similar extent at the end of ten days.
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In order to obtain some information on the rate of growth, 3 cc.
of medium were inoculated with 1 cc. of suspension and incubated.
The tubes were opened daily and a loopful was smeared and stained.
There were obvious signs of growth on the second day, as indicated by
the formation of clumps and threads of bacilli. These rapidly increased
in size so that they were easily visible with the low-power objective
by the sixth day.
The original suspension of two loopfuls of culture in 10 cc. of
saline was diluted to determine if the blood-glycerin medium would
support growth of small numbers of tubercle bacilli. Serial dilutions
were carried out as follows: after agitation for 20 minutes 0.1 cc. was
removed and added to a flask containing 9.9 cc. of sterile saline. This
process was continued through a dilution of 10.10. One-tenth cubic
centimeter of each of these dilutions was dispensed in 10 cc. of the
blood-glycerin medium and on slants of Petragnani's medium. Growth
was obtained up through a dilution of 106 with both. On neither
medium was there growth in higher dilutions. The blood-glycerin
medium was positive in every instance well before growth was apparent
on Petragnani's. The time required for the blood-glycerin medium to
show growth by smear was 10 days for 10- dilution, 11 days for 10'4,
and 22 days for 10-6.
The abilityofthe medium to support the growth of virulent tubercle
bacilli was further tested with organisms isolated from another child
with tuberculous meningitis. A guinea-pig inoculated with cerebrospinal
fluid from this patient was killed six weeks after inoculation. At autopsy
there was evidence of advanced tuberculosis with many caseous lesions.
Aseries offourtest-tubes eachcontaining 5 cc. ofblood-glycerin medium
were inoculated with a 3 mm. loopful of the caseous material. Four
slants of Petragnani's medium were similarly inoculated. The blood-
glycerin medium showed growth 12 days later, while Petragnani's
medium showed some evidence of growth at the end of 30 days.
The possibility of employing this medium for the primary isolation
of tubercle bacilli was tested. Gastric washings from three patients with
pulmonary tuberculosis were cultured in the blood-glycerin medium.
The washings were digested with 15 to 20 cc. of 6 per cent sulphuric
acid for 30 minutes at 37.50 C. They were then centrifuged at 2,000
r.p.m. for 20 minutes. The supernatant was decanted and the sediment
washed with sterile saline and again centrifuged. The process of washing
was repeated four times. Direct microscopic examination of these con-
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centrated specimens showed no tubercle bacilli, but guinea-pigs injected
with 3 or 4 cc. amounts developed tuberculosis. The blood-glycerin
mediums were inoculated with amounts ranging from 0.1 cc. to 2 cc.
All were positive, the time interval ranging from 14 to 20 days. The
culture requiring 20 days of incubation was probably positive before this
time, but was not opened between the tenth and twentieth days. At
that time there were large masses of tubercle bacilli.
This preliminary study suggests that a medium consisting of lysed
blood and glycerin supports the growth of virulent tubercle bacilli.
Growth is apparently more rapid than that occurring on Petragnani's
medium. It would seem that the amount of growth and the time re-
quirement are in direct relation to the number of tubercle bacilli in
the inoculum. If this medium continues to give reliable results, its
simplicity of preparation and availability are assets for its use in the
diagnostic laboratory. The problem of contamination can be eliminated
from culture material such as sputa and gastric washings by digestion
with 6 per cent sulphuric acid. During the course of this study, the
mediums occasionally became contaminated. When this occurred, a
loopful of the medium was subcultured on a rabbit blood-agar plate.
These contaminants proved to be air-borne organisms. Though the
tubercle bacilli continued to grow in the contaminated mediums, they
did so at a slower rate.
Summary
A medium of human blood and glycerin was found to support
the growth of virulent tubercle bacilli. The medium appears to have
the advantages of speed and simplicity.
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